In recent years programmes concerned with the control of syphilis and gonorrhoea have depended largely on the use of penicillin and on epidemiological methods, but many venereologists and other physicians concerned with public health problems have indicated the need for more laboratory research to provide additional means of controlling and eventually eradicating these diseases. It has therefore seemed timely to take stock of relevant research programmes being conducted in the United States, selecting for discussion those in which progress is already being made or is particularly desirable. It is hoped that this composite description of various researches, some of which are still preliminary, will stimulate investigators with similar interests to contact each other, and will contribute to international research awareness and co-operation.
I. Syphilis Research Most people are aware of the decline of syphilis after the widespread introduction of penicillin therapy, and of the subsequent resurgence of the disease during a period of public indifference. However, it is not so widely known that the rising incidence of syphilis has not brought about a corresponding increase of research interest in the disease.
Three of the major ways in which present research might contribute to the control and eradication of syphilis are the development of a vaccine, the improvement of serological tests, and the development of a skin test. (A) Vaccine Success in the elaboration of a syphilis vaccine has eluded competent workers for several decades (Turner and Hollander, 1957) . Nevertheless, the * Received for publication November 12, 1967. By these means they have thus far been able to process, in one batch, 13 litres of extract from rabbit testicular syphilomata, and from this to obtain fractions that are rich in T. pallidum organisms, but free, to the limits of present measurement, from rabbit testicular proteins and debris. Although these organisms were no longer infectious, they did retain both their antigenicity, as evidenced by their ability to react with syphilitic human and rabbit sera, and their immunogenicity, as evidenced by their ability to incite the formation of anti-treponemal antibodies when injected into rabbits. This zonal-ultracentrifugation technique will make it possible for the first time to obtain large quantities of purified T. pallidum organisms; fortunately, the process does not itself produce too deleterious an effect upon the treponemes. This ability to obtain large numbers of purified organisms will allow better defined studies on the antigenic composition of T. pallidum. It may also provide a plentiful source of purified antigen for serological tests using T.
pallidum. Also, if rabbit-grown organisms are to be used as a human syphilis vaccine, it would appear advantageous to have such organisms free of rabbit testicular materials lest the vaccine trigger some kind of anti-testicular autoimmune process when it is injected into human subjects.
Another way of acquiring large numbers of T. pallidum organisms would be successful cultivation in vitro, a long-elusive goal. Knox, Dacres, Wende, and others, in Houston, are attempting to cultivate the organism in cell culture, and a few pharmaceutical manufacturers with vaccine experience have expressed interest in similar approaches. I think it fair to say that only a few of the newer cell lines that are available to-day have been examined in attempts to propagate T. pallidum in cell culture. Because anaerobiasis recurs as a persistent theme in reports of cultivation attempts in earlier decades, it will no doubt be well to include in the selection of cell lines various tumour cells or other cells that tend towards anaerobic conditions. However, this traditional emphasis on anaerobic conditions is made in the face of the observation that T. pallidum thrives in the rabbit testis, a richly oxygenated tissue. Hardy, in Baltimore, is continuing his studies SYPHILIS AND GONORRHOEA RESEARCH IN THE UNITED STATES on the growth requirements of both T. pallidum and the cultivable treponemes. In other experiments at the VDRL, Cannefax and Hanson have begun attempts to produce a hybrid treponeme that is both virulent and cultivable. The general approach has been to try to achieve genetic transformation of the virulent organisms to a cultivable state, or vice versa, through the use of nucleic acids from treponemes having the desired properties. Cannefax and associates have been utilizing an in vivo transformation system, modelled on an early report by Zaffiro (1962) (i) Our main strategy for developing a serum test for incubating syphilis is based on the observation that in many experimental antigen-antibody systems there is a prompt recognition of foreign antigen by the body. Failure to detect this presumed recognition would then result from not using the correct antigen, or from using an assay system that is insensitive to the interaction of our antigen with the early antibody. Of course, one might always argue that there is no early recognition of T. pallidum, but this suggestion is not heuristically useful. Tringali (1965) Kellogg and Deacon, 1965) and rapid immunofluorescence staining (RIS) procedures (Kellogg and Deacon, 1964) ] and on its usefulness in identifying T. pallidum in tissues of experimentally infected animals (Yobs, Brown, and Hunter, 1964) . The early applications of these techniques were fairly straightforward, but interest in them was considerably heightened after the stimulating reports by Collart (1964) For the investigation of these phenomena it seemed desirable to produce a fluorescein-conjugated anti-T. pallidum antiserum of rather welldefined properties and specificities. This project has recently been completed by Mothershed, who utilized sequential bleedings from syphilitic rabbits. After conjugation with fluorescein, the immune globulins from each bleeding were examined for reactivity against a variety of spiral organisms. After ascertaining which of the sequential bleedings contained the greatest reactivity against T. pallidum (in these experiments it was the 6-week bleeding), the fluorescein-conjugated immune globulins from that bleeding were made more specific for T. pallidum by a combination of various absorptions and dilutions. A detailed description of this conjugate and a standardized technique for its use are available from the VDRL. It is hoped that this conjugate will also be available commercially in the near future. For the present, we prefer to interpret with caution the results obtained through the use of this conjugate, since it is always possible that it might stain some unusual but nonpathogenic spiral organisms with which it has not been specifically absorbed.
(iii) Another area of current research activity is the automation of serological tests for syphilis. This would offer several advantages in certain circumstances:
(a) Help cope with the estimated 38 The serological response to the gonococcus is at present being investigated at the VDRL. Norins (1966), Cohen (1967) , and Cohen and others (in press) have found that humans possess "natural" antibodies to the gonococcus in all three major classes of immunoglobulins: IgG, IgM, and IgA. The "natural" IgG antibodies in the sera of normal subjects were more reactive with heat-stable than with heat-labile gonococcal antigens, contrasting with the IgG antibodies in the sera of infected persons, which were more reactive with heat-labile surface antigens. Moreover, the immune IgG antibodies were more resistant to heating than were the "natural" IgG antibodies. In other studies on experimental gonorrhoea in male volunteers (Cohen and Kellogg, Peacock, Deacon, Brown, and Pirkle (1963) 
